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Abstract of JP2004244427 

PROBLEM TO BE SOLVED: To provide a novel production process for a reinforced polybutadiene 
rubber which is produced by polymerizing 1 ,3-butadiene, has a low gel content, and is composed of a 
cis-1 ,4-polymer and a syndiotactic 1 ,2-polyrner. 

SOLUTION: This production process comprises the cis-1, 4-polymerization of 1 ,3-butadiene to produce 
a cis-1 ,4-polymer and the syndiotactic 1 ,2-polyrnerization of the resultant polymerization system to 
produce a syndiotactic 1,2-polymer. The catalyst used in the cis-1 ,4-polymerization is obtained from (a) 
a cobalt compound, (b) an organometallic compound of a group 13 element of the periodic table, and 
(c) water. The catalyst used in the syndiotactic 1,2-polymerization is a catalyst system containing a 
sulfur compound. The molecular weight of the cis-1 ,4-polymer is controlled with a compound selected 
from among (1) a noncyclic olefin, (2) a cyclic conjugated diene, and (3) a compound having a 
cumulative double bond. 
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&=i s<su h (Co (Oct) 2 ) ^v-^n^ari?-^^^ (lmmo 1 / L ) 6. 3 m 1 £ 

(2) ^ ^ ^- - i, 2 j&^(Dmm 

[ 0 0 5 6 ] 

XJfcffl 3 

(1) v/^ - l, 4 f&£r (omit 

1 , 5-v'^D^^^^xy^3. 7mmo l/Lfcft5«t5trjRJnU, i/y^i , 

2 5 Kg/cm 2 JE A U IS ^ tt H IK M 2 ^^«^l^Srffo^ 0 

(2) ^ >- i> *■ - i, 2 m^con^ 

Sr ^ 2 ^ L fc o 
[ 0 0 5 7 ] 
4 

(1) v- ^ - 1, 4^:^^M3g 

1, , xfl/y^ri. 7 5 K g / c m 2 EA IfdS^ 

tt * Jfe m 2 £ |S)#^m^^^Tofc 0 

(2) - 1, 2j*^CQM^ 

#ci^-e. ^l«n^Mtse/y^t - i, 2 kj& fc m «t S-fr * ft o fc. i^g* 

* 2 fc: ^ U ft o 

[ 0 0 5 8 ] 30 

( 1 ) - 1 , 4 J5fc # O j» it 

(2) v- y v> - l, 2 j& # S at 
* lr , MJxf ;UT;U^?^ (TEA) (7>v-^n^=^f-;x^^ ( 1 m o 1 / L ) 3. 6 
ml^r^JPL, *2 0m g SrSiDLfcft, 31 # *fc S * * /Uft =J h (Co (Oct) 

2 ) O b^xy^ig (o. 0 5 m o 1 / L ) 0. 7 m 1 £: jJD L . $f)i:6 0tt2 0^ 
ffi-^Siirfco *ftRjh*| fc^tr ^ * / — /w/^ ^ * >- (1/1) *« 5 m L S: **I U , S 
^ * # it U it 0 ^"-h^u — ^rtSBSrSfeJEUfc^, ffi ^ ^ ^ ^ ^ /-/WigAL, * JJ y 
^ v^xy^SiRtf^ «c -e , iiRtfcjKy ^^v^xysr 5 0 6 NfHXSR* t fe 0 40 

fi^^^^r* 2 ^ b o 

[ 0 0 5 9 ] 

(1) z/ x - 1, 4 j& <o M 3£ 
UttM 2 i:P]«k:S-&*f?ofc 0 

(2) l, 2^^coffl3t 

ftt^-c, ns^jsi^Mts^y^t- i, 2 j&£ (Dmmt mmizm^ it ft o fc 0 

& X 2 \z L fc 0 
[ 0 0 6 0 ] 

Jt*«7 50 
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(1) *s * - l , 4/£#oM3i 

(2) ^ *■ - 1, 2 # <D ffi 5£ 

^lM5^fcMt§^y^t - 1, 2^5><DMiti:lRl«^K-&Srfjofe 0 l^gf 
£: * 2 K: * b 1t o 
[ 0 0 6 1 ] 

(1) 5/ * - 1, 4 tfc # co ®[ 
H1M4 ^i^l^^tTofc, 

(2) ^yv?t - l, 2^^ofiI io 

ft^t\ hjsm 5 5 5/^5?* - i, 2 &ft<Dmmkmmi-m&*fi->ti 0 m^^m 

£r * 2 K 7jk L fc o 

[ 0 0 6 2 ] 
SIM 9 

( 1 ) * - 1 , 4 J« ^ » 36 

m jfe « i ti^i#^s^^tTofc 0 

(2) 2^^0Si5t 
* , M^f ^T/V^n (TEA) (7^>>^ u^dr^-v^^ ( 1 m o 1 / L ) 3. 6 
mlSr^jJDL. 1, 3 i^xy l l 0m 1 SrSJDtt«, g| S«f t ^ f ^8 = 

h (Co (Oct) 2 ) ^) f/^^ygS (0. 0 5 m o 1 / L) 0. 7ml S:$iDl, £ 20 
^{:6 0°Ct 2 0^I^^tfc o *ftS5Jhfflfr*t?^^y-yu/^^^^ (1/1) «tt 

[ 0 0 6 3 ] 

XKfli o 

( 1 ) > * - 1 , 4 J* # <G> » » 
(2) S/V^*-l, 2riS#0»jfi 

»vnt\ XKff 9 fcjai* 5 S/^ v?*- - 1, 2 ^^<D«5fii K«teS-& Srfto fc 0 i^Ul 30 
£r * 2 \z ^ b fc o 

[ 0 0 6 4 ] 

nnmi 1 

(1) v-^-i, 4 rfz^vimm 

(2) i/^v?^- - i, 2 # (D m m. 

UcV^tf. UltM 9 te33H- S S/^^*- - 1, 2|«d©»»i:IBitI^trfiofc 0 
3r * 2 \z b o 
[ 0 0 6 5 ] 

HIM 1 2 40 

(1) 5/ * - 1, 4 j5g # ^ 

(2) v-^^^-1, 2/£#<D»3£ 

ftVN-tr, SJ6M 9 fctett* s/y^t - l, 2j*#©«36£BllBfc:m-S-«r;Ro*:o 1^8* 
£ X 2 m ^ L fc o 
[ 0 0 6 6 ] 

ISMl 3 
(l) > ^ - l , 4 j&£r<Dmm 
* * 1 . 5L(7)^-— h ^ I— 7^ftS?:ili!lL, y^DA.^fygoml s 2 - ^ 
fy3 7 OmlSt/1, 3-^#yxy 2 4 0 ml ^t>ft5»»Srfta*, 6 7 50 
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m g / L t ft 5 J: 5 KtKStSRAd Ufc«, Sblc, lSft^SSr2 5mg/L, 1, 5—> 
^n^-^^^^^^rlOmmo 1 / L Id ft 5 £ 5 fc: jfciD U , 6» 7 0 0 06^3 O^Hj| 
j$lf: u 5 ^ ^ , ^in^^TA-^xi^A^n^-f K (DEAC) O ^ n ^ t ( 
lmo 1 / L ) 1. 6ml, MJ xf ;U7 ;V ^ ^ ^ A (TEA) Ov/^ n^^fygi ( 
lmol/L) 0. 8 m I ^AP It S fe 5 ^ Pelifl^ U fc , ft ift cq ft ft «: 5 8 °C £ b fc 
« , * ^ ^vl' ft =J A' h (Co (Oct) 2 ) (fcv'^n-^iJ-^'ftJfc ( 5 m m o 1 / L) 
1. 8ml SrRlDLTl^SrHiSL, 7 0 tt 1 5 ^t^^ffo f: 0 
(2) > >- v> * - 1 , 2 tfc # <7> M 3t 

* K , M^f^T/l'^n (TEA) 0^^u^^1^V»« (lmol/L) 3. 0 
ml^^jjDbs ^l^8^7U lmg, 1, 3-^^v>^>-140ml, ^ ^ ft = A 10 
b (Co (Oct) 8 ) © (0 . 0 5 m o 1 / L ) 0. 7 m 1 billot, $ 

fc 6 5°CTM 5 S-frfco ^ft B&IhjB«r^&^* y -/U/-^ V (1/1) ftffi 

5mL5r'iiPL, fi * ft ih L fl * — h ^ U — ^ rt 35 *r *5c BE L fc ft , S * £ ^ * / - 

/wc&au, ^uy^^xy^[H]RL/c 0 #c^-e, @KL/c^y v^xy^ 5 o°c-e6 

[ 0 0 6 7 ] 

^tMl 4 

(1) > * - 1, 4 fifc # O « it 

flftl, 5 L O * — h ^ Is — -? (DftU&mmW&ls. ^^n^^fy90mU 2 - ^ 
7^^3 7 0 mlSt;i, 3-/^^^->-240ml ^bft«*«Srtfc5i*, 7* Sft * # s 6 7 20 
mg/Li45 i 5fc*Sri6»Lfcll, £ £> fc: , — St-ffc jR * *: 2 5 m g / L , 1, 5 — > 
^n^^^v^v^Smmo 1 / L fc: ft 5 J: 5 S JP L , ft^ 7 0 0 0(5^3 0^PJS» 
tfc 0 ?r 2 5°C^ tfct, ^ ^ U X £ 0 . 7 5Kg/cm 2 J±AU. 5^^, 

S^xf /l/7/l'^!?i k ^P7^ K (DEAC) <E>^*n^*iJ-V*|* (lmol/L) 1 
. 6ml, hy^^/l-T^^^^A (TEA) <D is ? u * m ffit (lmol/L) 0 
. 8m 1 IrSiDLT ^ b 5 # HSU* U « SRwftltiS 8 °C ^ Lfcf , ^ ^ ft ^ 
/^/H (Co (Oct) 2 ) W^^P^dff y*» (5mmo 1 / L) 1. 8ml£:^J[J 
UI^^SfeL, 7 Ottl 5^1-&l:tTofc 0 

(2) > ^ ^ Or - 1, 2 # <7} $i 

* -e , iftMi 3 ** 3 s/ ^ & * - i . 2 j* # <*> $s & k m m \z m & & n o fc . s -fr is 30 

[ 0 0 6 8 ] 

SSfll 5 

(1) > ^ - 1, 4^^^»3g 

1, 5— ^^p^^^^^^Srfi&JqiSr-f, xf 5Kg/cm 2 EALfitSMl 

*J6M 1 3 t mmi-m^^n o it 9 

(2) 1, 2 j& # <D ffi 3£ 

#c ^ t , xKfli 3 ^ 4e % is v * - i, 2 m# com^ t mm^m^r ti Q m&m 

* S: * 4 ^ L rf 

[0 0 6 9 ] 40 

Uttffl 1 6 

i/^^^-1, 2J5K55-^»5S^*3V^T, ^"^f h (Co (Oct) 2 ) <o V A- 

^ ^ * « ( 0 . 05mol/L) jRiD i^l, 1 m 1 t*lD S^fcH^tt, 1 4 i 

^I^I^^rtTofco *-&*S*«:*4l;i^Lrt: 0 
[ 0 0 7 0 ] 
1 7 

I«ftK*i«Sr3 0mg/Lfcl|llBSt, li 2*^^«3tlc*5H"5a-&a. 



o 

[ 0 0 7 1 ] 



50 
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MNl 8 

( 1 ) * - 1 , 4 JES # <o » 3g 
rtftl. 5 LWt^ h^U — ^CDrtSSSr^KiaiftL, ^^nA^fy 2 10mK 2 - 
7 f fy 2 6 5 mlSyi > 3-^^v?^y 2 3 0 ml jj^JiSSi^ttji^, *i«#5 
2mg/L t 45 ± 5»C**iB10tfc*, £ fe , — fift^i^ 2 5 m g / L , 2, 5 - 
y^^/W^v^^V (NBD) £: 0 . 6mmo 1 / L H4 5 ± 5 HlgiD S» 7 0 0 @g 

AU 5 ^ %. . v?xf ;U7^^ ^^Ai7P7^K (DEAC) ^i/^n^^f (1 
mol/L) 2. 3ml Sr*»LtSE>fc5dlllllHtl/t. »*Oifi*S: 5 8 t t 
, t^f (Co (Oct) 2 ) <0^^n^*^^#« ( 1 m m o 1 / L ) 6 

. 3ml S-SiDLtl^SrSifeL, 7 0tf2 0^1^S«to^ 0 

(2) S/V^*- 1, 2j£#OjR36 
ftlK s M)xf/V7/U^n (TEA) ^v-^o — i*- Jg « (lmol/L) 3. 6 
ml^^^DU, 1, 3-^#i?iy 1 1 Om 1 Sr»lPLfc*> 51 t « t t ^ f /Uia 
h (Co (Oct) 2 ) (50h/U^^SSK(0. 0 5 m o 1 / L) 0. 7ml ?rljl[IL, £ 
feii60tt20^i^^fc 0 *ftSfihffll Sr^tf * / — /u/^ V (l/l) 
5raL?ri»l, £ -fr £ ft it L 0 * — Y 9 U — ^ rt §P £r Sc JBE L *: ft „ S^S££r^^/- 
*yy*5?3i^SriaiRUfc. &V^. H3 IR L- * U ^ * v> m ^ £r 5 0 °C T? 6 

[ 0 0 7 2 ] 

9 

(1) 4 # CO fil ^ 

Wftl. 5L^)^— h^U — ^OrtaSriiML, S/^o^*f ^1 90ml, 2- 
7'fy24 OmUt/l, 3-y^^xy3 2 Oml ^P)4 58»«:tta*, * * « ^ 3 
8mg/Lt48 J:5fc**SlDLfc8, § h , I«ftfi*Sr 2 5 m g/L , 1, 2 - 
yp/^^^y (TUy) S:3mmo 1 / L 1:4 5 i 5 I: iSJO L, 6^7 O OilEt? 30^ 
» U fc o SIcoMS?r2 5ti Lfcl, ^ 1/ ^ Sr 1 . 0Kg/cra 2 ffAU 5 # 
%. , v^^^/UT/V^^^A^n^^K (DEAC) (Z) ^ u ^ f y (lmol/L 
) 2, 4 m 1 SrjRip-LT § ^ 5 Ufco t^f^ia/^f (Co (Oct) a 

) ©5/? D^^fySjR (lmmo 1 / L ) 5. 3ml Sr SlD U 1 Sr H U , 6 0°C 
"C 3 O^a^Srfro/Eio 

(2) ^^v?^"- 1, 2j*^0«it 

#C &r , f y ^7;l/5 A (TEA) (D 1/ ? u (lmol/L) 3. 8 

m USJOl, 5ltt^7X3 4mg, 1, 3-^*^^V50ml^ t^f ^fn^yl, h 
(Co (Oct) 2 ) <D h ^ >- ^ ffl. (0. 0 5 m o 1 / L ) 0. 7 5 m 1 * JB J* -U , $ 
h K 6 0 °C"? 1 5 $ ^fc Q *ft PSita Sr* tf 31 ^ y -/u/^ (l/l) 

5mL^iiOL, fi £ ft it Lfco ^- — h * 1/ — 7 rt SB £r ifc EE L fc ft . 

;W:SAL, y^^xy^fHliRLf^ 0C "C , @iR L t ^ y 7^ v>x y ^ 5 0°Ct6 

[ 0 0 7 3 ] 

it^2 0 

^^U^SrO. 8Kg/cm 2 JEALfcftii, 1 9 ^ild^^ff o f: 0 m ^ 

[ 0 0 7 4 ] 

mmm 2 1 

1, 2-^u/^v > ^> ( T U ^ ) <0 ft 9 fc: , 1, 2 - y ^ V s ^ (BD) £ 4 m m o 1 

[ 0 0 7 5 ] 

£*0f 2 2 



(13) 



JP 2004-244427 A 2004. 9. 2 



^ ^ U £ 0 . 8Kg/cm 2 EAltM, 2 1 ^iCI^^ffo f: c M^ffi 

[ 0 0 7 6 ] 
[*1 ] 





1 . msm* 


1. 2S^£r# 




Kg/ cm 2 


1, 5-COD 
mM 


ml 


* 
mg 


g/L 


1 


0 


12.8 


0 


0 


122 


2 


0.5 


9.2 


0 


0 


124 


3 


1.25 


3.7 


0 


0 


120 


4 


1.75 


0 


0 


0 


122 


5 


0 


12.8 


0 


20 


122 


6 


0.5 


9.2 


0 


20 


124 


7 


1.25 


3.7 


0 


20 


123 


8 


1.75 


0 


0 


20 


126 


9 


0 


12.8 


110 


0 


122 


10 


0.5 


9.2 


110 


0 


119 


11 


1.25 


3.7 


110 


0 


121 


12 


1.75 


0 


110 


0 


122 



10 



20 



lAM-k^it- :*;-?— BMlOOml. Bd/CHx/C4=30/35/35. CS2 24mg/U 
[DEAC] =3.3mmol/U [H20] =2.9mmol/U ^^Hgzi/^Uh 0.009mmol/ 
U M-frUm. 70°C. «^-B#Fb1 20# 

1,2M^#:TEA 5mmol/L, ^^Htzi/U'h 0.05mmol/U M^SlS 
60°C. 20# 



[ 0 0 7 7 ] 
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mmm 


tK'JV— ifeltt 


H. I. 

% 


77sp/C 


°c 




ML 


1 


2.3 


1.40 


198.9 


1.1 


36 


2 


2.6 


1 .40 


1 99.0 


1 .4 


38 


i 

o 


2.7 


1 .38 


1 98.9 


1 .7 


39 


A 




1 .0/ 


1 sa.o 


1 .0 


AT 
O/ 


c 
0 


o.y 


1 .Ol 


1 Ho./ 


4.1 


42 


6 


5.7 


1.49 


198.5 


4.0 


39 


7 


6.1 


1.47 


198.3 


4.4 


43 


8 


6.0 


1.44 


198.4 


4.3 


41 


9 


4.3 


1.48 


199.1 


3.5 


38 


10 


4.6 


1.45 


198.8 


3.7 


36 


11 


4.8 


1.44 


199.7 


4.0 


37 


12 


4.7 


1.43 


199.0 


3.9 


35 



10 



[ 0 0 7 8 ] 
[* 3 ] 



mmm 


1. 4S^*# 


1. 2S^# 




Kg/ cm 2 


1 , 5-COD 
mM 


GS2 
mg/L 


Co(Oct)2 
mmol 


°C 


g/L 


13 


0 


10 


25 


0.035 


65 


148 


14 


0.75 


5 


25 


0.035 


65 


147 


15 


1.5 


0 


25 


0.035 


65 


147 


16 


0.75 


5 


25 


0.053 


65 


154 


17 


0.75 


5 


30 


0.053 


60 


133 


1.4*6* 




g;&700mk Bd/CHx/C4=33/16/5U DEAC 2.3mmol/UT 



30 



40 



EA 1.1mmol/U 7K 3.7mmol/U ^^JUlfca/lfH- 0.013mmol/L. S^Jg 7 
0°C.*^B#F^ 15# 

1,2BcT^f#:TEA 4.2mmol/U iI»P7K 31mg. iBJP^vXl/ 140mU*£-a5 
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H. I. 


C 






ML 






% 




°C 






% 


13 


10.3 


1.66 


200.0 


8.1 


50 


0.008 


14 


10.5 


1.62 


199.8 


8.3 


48 


0.008 


15 


10.6 ! 


1.59 


199.7 


8.5 


47 


0.008 


16 


14.2 | 


1.51 


200.7 


11.3 


59 


0.010 


17 


16.7 


1.72 


201.2 


13.8 


73 


0.005 



[ 0 0 8 0 ] 





1, 4Mt=M£tt 


1, 2S^# 


IRS 


Kg/ cm 2 




mM 


CS2 
mg/L 


Co(Oct)2 
mmol 


Je. Ea tea 
ft 

°c 


g/L 


18 


0.75 


2, 5-NBD 


0.6 


25 


0.035 


60 


105 


1.4S^I 
[H20] =: 

tt:TEA 


Mt^yv— j£;*&700mk Bd/CHx/C4=30/35/35. [DEAC] =3.3mmol/U 
>.9mmol/L,. Tf^J^M^ ^Uh O-OOammol/U 70°C, M^-^PhI 20 

1 2£a$ 

5mmol/L, ji*P1,3-^^X> 110mU S^SJfE 60°C, fi^B#fi3 20# 


19 


1 




3 


25 


0.038 


60 


133 


20 


0.8 




3 


25 


0.038 


60 


140 


21 


1 


1, 2-BD 


4 


25 


0.038 


60 


135 


22 


0.8 


1, 2-BD 


4 


25 


0.038 


60 


141 



2.1mmol/U^^Ul£zi/*;Uh 0.007mmolXU Sl^JS 60°C. S^B^I 30^ 
1,2B:£^+:TEA 5mmol/U itfiPTK 34mg. iaSP1,3-^$vXl/ 50mL £MH 15 



10 



20 



30 
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[* 5 ] 
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H. I. 


77 sp/ 
C 


riB/rI 


J/ g 


K il 1 

ML 


% 


1 ft 


5 A 
DM 




i yy.u 


*#. i 




U.UUo 


19 


10.8 


1.63 


200.2 


9.1 


58 


0.011 


20 


9.3 


1.58 


199.5 


7.7 


63 


0.010 


21 


10.1 


1.61 


199.8 


8.4 


55 


0.009 


22 


8.9 


1.56 


199.3 


7.3 


61 


0.011 



[ 0 0 8 2 ] 

[ « w ^ a JH ] 

* - 1 , 4 * i is ^ *■ * ^ ^ y ^ - 1 , 2 ft: ^ fo ft 5 « 3* * 9 ^ * ^ =f 
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F^ — A(#3f) 4J100 AA02Q AR16Q AS02P AS11Q CA04 CA15 CA16 DA09 DA22 DA24 
DA40 FA09 FA19 FA30 FA39 JA29 

4J128 AA01 ABOO AC47 BAOOA BA01B BBOOA BB01B BC15B BC16B BC17B 

BC19B BC27B CA32C CA48C CB81C EA02 EB13 EC01 ED01 ED06 

ED09 EF01 EF02 FA02 FA09 GA04 GA12 GA19 GA22 



